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FABRICATING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nitride based 
semiconductor light emitting element, and its fabricating 
method, in which external light extraction efficiency can 
be enhanced while lowering the driving voltage of the 
element. 

SOLUTION: The nitride based semiconductor light 
emitting element comprises a reflective layer formed on 
a supporting substrate, a p-type nitride based 
semiconductor layer, a light emitting layer and an n-type 
nitride based semiconductor layer formed sequentially 
on the reflective layer wherein irreguralities are formed 
on the light extraction surface located above the n-type 
nitride based semiconductor layer. Its fabricating method 
is also provided. 
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3CR l 5aiL*3 9t:tr5S'y tMfcJWEK "5 JB Lffi3 9 a 

[0061] ^mmmnmm&^tkwm^t. m 

113 2 tfBf&Z *U P 3 2±(: P lGaN^ 
7'yKl3 3, plAlGalnN^f^ijryn-y^I 
34. I ^Ga,., N^^^lilfiS 5 „ S i P-7 
nlIn,, 03 GaN 0 , 97 ?77l'l36. Si K-7°n 
Ml n 0tl Ga 0i9 NI37ijJ:VS i F^TnSGaN 

m7?v\ i m3 8jrmi!mmztLX^%><, ttz. niG 

H L pad 6 n M G a N aftfc 0 ffi L JB 3 9 
SftTVil,. nMGaN*JS0aiLJi3 9C0— SBtnM 

ffl«ffi3 1 o , nii#>f 4 yynm3 1 1 #^f£;$ 

nSGaNJi^5-y h'S3 8«±ffi 
tC(4S i 0 2 K^S7X?3 1 4*iffM§n.T*3 i 9. 
SlfKW C££ S#ifcnSGaNjBR0ttiL«39fct9 
5 «y K*<^3KK 0 E±4 Lffi 3 9 a fit Wg, . ±5* 

Lfc#3s*wtcii t> , wwum *) as tmmtm< 

[0062] (Htfe0l4 ) m 6 fc*^HJcr,||^j4 <Z>M 

im&¥mfoftftm?<r>m£mmwim$:^-t« mmm 

4 OM-ftft^^^lR^tCfc^TIi nffiG a N 
SixTisD. a^LB4 9 a«f-A"ilt5: 
[0063] ^0tM^^«flMN»*»3aWi, « 
«ffi4 2^gjSSn, piiti4 2±tpIGaNi? 



7'yh'l4 3. plAlGaInN#+U7/n7?l 
44. I n 1 Ga 1 . 1 Nj&»^4fyi5li4 5. S i b*-7° 
nil n 0 , 13 GaN MI ^77 H14 6, S i H-7°n 
mi n 0 .,Ga 0 . 9 Nl47ijJ:O:'S i H-7nlGaN 
W^9vH*4 8***»SllJiS*L-CV^. 4fc» nlG 
aN?57 FS4 8<?D±ffi«inMGaN3Kro i 9aiLS 
4 9^WM£flT^&. nMGaN3tK l 5 0iLJ14 9^0 
— a$fcnlLfflCD®fi64 1 0. nll^yf-l >7'WM4 
lliW§ilTV^„ §£>t. nSGaNa^L 
B4 9t=Ji3&»4ari*<?MKR l 3aitH4 9 a^lFMSil 
TisD. 3tKDmLffi4 9aWraii^-^°«jtt^oT 

[0 0 64] ;«A»4ei«<03eJR0a}LB4 9a|±JSl 
TWiotLTf^StLi.,, 4t\ nlG aN?77 F 
JI4 8±t3(6^1 urn<7)Xh'7-ly~fyt>%:h~?X7^9 
->ZBf&Lfz&. 1 8 0°CT3 Oftmm&Wifffto 

0 4»4 i3 r <T lfc0J&£ n IG a 0 ft L* 4 9 

[oo65] ( mmm 5 j a 7 tc*^HH«nstM 5 01 
o a m 5 9 ^'r y xMnzBtii ztiT^hzt^mm. 

[00 66] *HttM^ait^¥#*^*^(±, ft 

tEB5 2*«JP«$<l» pifflll5 2±tpiGaN? 

7 7FI53, pIA l 0 . 20 Ga 0 . 75 I n 0 . 05 N^^U 
77n7?B54, ^?£J15 5 i> it/ S i F-7nlG 
aNI?5 7KS58 s6*JiijCBWI**tT*J 0 , nlG a 
N?77F15 8«±Bffc:ttBJ«***f!S: 3 r k Tim 

L,ima&irt& nic a n%m o aj ls 5 9^'tu x 

A«fc:JBift$*lTV^4. ^<7)nMGaN3tK0aiLJl5 
9 nMfflcOfllffi 5 10. nlfl^yf <f >7~m 

S51 l^"ffM$fLTV^„ 

[0067] mTt, ^mmmcomtm^mwwm 

^<DW&ftmzr>UXWmth» H8 (a) (±S 

il!20(7) (001) ±H6 Ot (111) 7r-fe7 

hffi6 l^M«*^L?t:ll|-C-&0. 08 (b) isiVH 

8 (c ) {iS iiS2 0£7. 3° ^7l!t (001) 
H. ( 1 1 1 ) 7rt 7 bM6 14J<tV(l-l 0 1)7 

[0068] i<?DH8 ( a ) — ( c ) t^-f j; -5 
(001) ±ffl60«t 0 [01-1] W^4^0T"7. 
3° EnEUfcSiSK2 0«t<«, Z.<mtf>t>GX(r> 
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umz3° Mft^mmx-m^timizttLx . mftmzs 

1 0 2 5 1 4^±.&-?^?£j|fiU f«Si0 2 5 1 4^ 
t> =Sr & ? o2r ^ m CcM L T x -y > 7 £■ ^ 
0^bX\ icO(OOl) ±ffi6 0t^W6 2° t 
£4(1 1 l)7r-fev h®6 1 SrSojf SrffMU 

T\ ( 1 - 1 0 1 ) 7r-t-y bW7 O&S&gffik LfcG 

[0069] -I^m^S iSI20li ( 0 0 1 ) ± 
I60K7. 3" [0- 1 - 1 ] -JjfQiZlfatfc* 
fc*.(001) ±S6 0j&»& [01-1] OX' 
7.3° HM6Ut±H6 0£}fo£>c0"C£> l X -tUcJ; 
0 (1-10 1) 7rt7M70liS iSfi2 0«± 
ffi6 0f:lIHrratffitrffi*ftoii:^SS. 3riS, £ 
cOH^&ffig'TXS'lBlK: 3 ° lilW^tEHTtlv^TV^**-^ 
X% (1-10 1) m&tt&WbX^JB&m&ftkti 

[0070] ^^X\ H9 ( a ) „ H9 ( b ) , 09 
( c ) *5±tfHl9 ( d ) COJlt, ?«SfcilUifctf5»aMt 

PI1I5 2*5 ±VN i ^ y*c 5 1 ££ftffiK£ 
RLfcflL SiM20»if^Itt\ icOSiS 
K20«(lll) 7r*7 hffi6 ltcioTJFMStl 

[ 0 0 7 1 ] jar, ftfleWfcKIW-fi b . 4-f , ±ist- 

L<l4CVD<Z>ttffftfflV\ 1110 (a)^-riatc 
S i 0 2 7X; 5 1 4Sr 1 0 0 nmlft^Sit§ 0 -e<59 

ft, 7*i'jy/77«»^3itT\ SKfl-WK. 

Si0 2 7^^5 14^Xl7-f7«:KfS. 
(;!^<7)<7X/\£A>y 77-F7 -ylg&i: (J0ffiX-y^-yi/ 

mz£r>X. Hi 0 (b) t^-Tiat (ill) 7r 
-fe-y hW6 1 £ fc-?;p&JIM-r&. £«*{4. Silft 

2 0 CO [ 0 1 - 1 ] 77 KJttff L ^ 15^f X' 

ZZ\X\ S il!2 0«±B6 0 b (111)7 
r-fe-y h®6 1 t<50^-r^(4^6 2° T$>l>, ifcfc. El 

10(c) iz^tioiZ (111) 7t*7 hH6 lO 
ttfaffiKS i 0 2 -?X7 5 14a^)fM«„ 

[0072];^:, S iS!2 0c7)7r-tr-7 T-H6 l_t 

Tco^**frTffi^^*ll^^;*s-its» jar, * 

[0073] ff. ±MiX^iLt:y°V3-tXl l z£~?Xffi$: 
«L/;y | j3ylfi2 0jMOCVDli*iA 
l. H 2 »HMc7)^-r-\ mi i o o'cosirc^i;-- 

[0 0 74] mz, *-rVT#Xb LXHzi 1 0L/ 



m i nOW^T-SELS:*^, 8 0 0 o CC"NH 3 Sr 5 L/ 
m i n<7)M&X\ TM A2r 1 0//mo 1 Am i nOfiJ^- 
T\ mWgBrt^ALT. HI 1 (a) tZjFfrX 
3t»5 0 nmfflf^OA 1 NA-y^rJll 2 0^1 

G^2 0jumo l/mi nCOfiJ-^-T'. S i H 4 #X£ 
0 . 05/imol/mi nWiU^T'^tl^tl^Bftt^ 
AU *t>3 /imCDl¥$£0S i H-7nIGaN?57 K 
« 5 8 

[00 7 5] TMA, TM I , TMG«I# 

jhlTT. WSu£Jg£7 6 0 °C i T i tflHl t , TM I £ 
6. 5jumo 1/mi n OgiJ-^T. TMGJ 2 . 8j«m 

0 i /m i ncomsx-^tx^timmwzmAL. I n 

o. i 8 Ga 0 , 82 Ni 9££3 nmJf«#FJl£j&:H:'f-&o 
f«fW, 8 5 0°CiT-#?SL. TMGS: 1 4umo 

1 Am i n em&XmSftlzmX LGaNiO^BI 

L, HI 1 (b) l^fJ:3t, 4^T^A.^rS#fiM 

[0076] jjEftMMi^jaftj&MtTUfca, ftf^p* 

aJSfcl^taKf, TMG^l 1 //mo 1/mi nCOflJ 
TM ASr 1 . 1 //mo 1 /m i nCOWfeT. TM 
I 2:4 0/imo 1 /m i nOpJ^T\ Cp 2 Mg2r 1 0 
nmo 1 Am i n^flJ^T'SBfttSiU 5 0 nmJJcT) 
P MAl 0 , 20 Ga 0 , 75 I n M6 N^iJ77'D7^15 
4Z$M^*th« ifctpSA 1 o. 20 Ga 0 . 7E I n 0 , 05 N 

^-v U 77*n 7^154 oiS:*^**T-r-g. fc , R 

?ajK(CfcV^TTMA^f4t-^§ri?iJ:t8 0 nmf^pll 
n 0il Ga M N?77 KJt 5 S^jfcgfcfr&VV. Hi 1 

(c) iz7*-tmmx\ fft3flaf?«js«is«£»T't*. 

-eiOf*. TMG, TM I&^Cp 2 Mgc7)fiij££fiEitL 

^t-C^aiL. MOCVDilKiOJROaj^. 
[00 77] itBfiJcA^frSrffl^T Silt2 0±Cff 
i!LfcaffcflHNI*«3iaf?±t=, S^Fb"-A (EB) 
MmmSZm^X, plffltl5 2jl00nm«IS 
•CIS*-*-*. IOpIffltl5 2±tC. Ni^-y^f^l 

oo^miL. hii ( d ) iz^i-£ o iz^mimym 

[0078] , nlGaN?77 KB 5 8IHO 

S i*K2 OSr^g^cox^^hSrjJ^X'y^y 
^^^Oih-C^L. nI-GaNg« 
aWtt*±W4ifc*B«fc U A 1 N^S'.y^rJll 2 
0fc±V'S iXS^ffi#3fi^ B B Btt«ffiV>S^R I Eg 
MSrfflV m£ L X r U XMfl&MM 0 ffi 5 9 JFM 

1 OfeiV^VxV >/«ffi5 1 1 SrffMt, TSfc^ 
X/N^^ yy/gtt3 0 0/*mHfc:4HPJ-t4. ±^ 

hzbvxzzx. 
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coo79] ( asm i ) mmm 1 commm^m^ 
ymT^mm-a ^x . o m l® i 9 s- jfm-^t 

1 0 ^iatt>t«)S^^^^it«^j 1 <r>mm?k*mtm 

[ooso] ( imm 2 ) mmm 1 



[0081] ( jajSite* ) mm 1 ~ 5 ts «t whrw 1 
nesiifc:sairwi~5fcj:tf 

[0082] 

[^1] 









1 


2 


3 


4 


5 


1 


2 


(v) 


3.5 


3.5 


3.5 


3.5 


3.5 


3 b 


4.b 


a* (rnW) 




2.0 


2.0 


2.0 


2,0 


1.5 


2.0 



[0 0 83] »l3&»6t>*n&»4J:5tc» Ht6Ml~5£0 

mm&^ft¥&ytm?mmm 1 ^a-fb4»¥i»*f& 
1 1 rasmiBi 3.5V T'l^vr-fe & mmm 1 
- 5 oaft^¥^ffcf§^»^3m *j ft Lmmt 2 . 

0 mWTft IJ . J:b»J 1 <7)S-ffM¥#ttlSft*^ SD3£ 
ffi "9 £B LJWi 1 . 5 mWX'hh HiifiM 1 - 

[ o o s 4 ] 4fc , mmm 1 - 5 «s^8BR¥iwicSBe 

coiHKHEEti 3 . Jt«0iJ 2 toa-fb^ 

4 £ #«slBiS^FoSES!)«EE{i4 . 5 VXhh Z. 

mmm 1 - 5 ^aibft^^«*^3K*^ tijrbt^j 2 ?m 

[0085] ^-HIIB^Sii/ilUfS^ffifciVIIMMtt 

[0086] 

U StfiOS^ nMSlb»^«#:iiffliJ^IKIfl^lStt 
SdfctioT. IBll«J±^fi<. 3l&?5ffi'5aSL»4W5 

[0Woffi#«M] 

[Hi] mmm 1 

[H2] pi^7 h'jroj&ftoggtft 1 <o» urn 
^■m^ym^com^^mwmx'h^ . 

[03] Si Sffi^±fI^«4M 1 <oa-fbft^¥*fls 



[04 ] nji#J 2 ^a^bw^*#««^ 

[05] idfen 3 ^aibft^^f^*^ con^m 
%mwmx'fo& <, 

[06] simm4 «a^fem¥«*^ts^ <nmm 

[07] uss^ij 5 <nwm&mim&taFfvm^ 
%mnmx°fo&o 

[08] s iiii7r*7 bmtcomm^Ltzm 
j$mm±Mx*foz>« 

[09] a-fbtt^^ftM^s^^afi 1 ^^ Lfe 

[010] Si«R<?3HB*IJ**LT7r-fe'ybfflS' 
[011] HSftW 5 (^ffiOfifi^PWfrlftJiat^^fHR 
[012] ^IftW^ft^t^o^W^r 

11,21,31,41,51 12,22,3 
2,42,5 2 plffllS, 1 3,23,33,43,53 
pI?7'yKi, 1 4, 2 4, 3 4,4 4, 5 4 pM^-y 
'J770 7 1 5 , 2 5 , 3 5 ,4 5, 5 5 JBftf, 

1 6,26,36,46 nlIn 0 . 03 GaN,. 9 ^77 
,1 7,27,37,47 nlIn u Ga,, 9 N 
18,28,38,48,58 nlG aNf?7 -y K 
1 9,29,39,49,59 3£ffX 0 tH US. 3 9 
a,4 9a TtK'vftLffi. 110,210,310,41 
0,510 ngaffl^ffi, 111,211,311,41 
1,511 nlf*>f^ y^Wfe. 112,101, 
120 A'77ri, 113 A 1 0 , 5 Ga 0 , 5 NJl. 2 
1 3 jSjtffittffiiB. 314,514,514a 7X 
2\ 1 0,20,1 00 SilS, 60 61, 
70 7rt7M, 102nlGaNS, 103 I 
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nG&Nmytm. 104 plAlGaN^07/o 3tettflS. 1 0 7 nliffliOlffi. 108 pMfflv\°.yK 

■y?Jg. 105 P lGaN3^^ hJg. 106 M 109 nifflA'yFtS, 



[01] [02] 
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[H7] 



5 1 1 




[09] 

(a) 

G 1 4 7 0 




[08] 



(a) 




(c) 

5 1 4 

( 



[HI 1 ] 
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[HI 2 ] 




(72)flMB# mm tffHr? F^-A(##) 5F041 M03 AA24 CA05 CA23 CA33 

±Kfl?±R6TpFS[fgifK*?ffiHr22#22-^ CA34 CA40 CA65 CA74 CA82 

^-7TO^irt CA92 CB15 

(72)%HJ* ±^ 5F045 AA04 AB09 AB14 AB17 AB18 

±ISW^I®Tf:Pp[f§IfB:^ft 0122*22-^ ^ AC01 AC09 AC12 AD11 AD12 

t-7l^ttrt AD13 AD14 AD15 AF03 AF04 

AF05 CA11 DA52 HA04 



